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The ncx[ generation of high resolution (JV imaging spacecraft  arc being
prepared  for  s tudying as t rophysica l  objec ts .  To kcci) pace  wi th  these
technological improvements we have  devclo})ed a  labora tory  program L o
provide electron impact collision cross sections of tl]c major molecular
astrophysical diatomic m o l e c u l a r  gases ( } 12 , l{D, N,, CO,,  02 a n d  CO).
Spectra under optically thin conditions have been measured with a high
resolution (MAk = 50000) UV spcctromctcr  in tandcm with electron i mpact
collision chamber. High resolution spectra of the 1..y1nan and Werner band
Systcnls of 111 have  been  obta ined and modeled. Synthetic spectral
in tens i t ies  based  on  the  J-dcpcndcnt  transition probabili[ics  tha t  inc lude
ro-vibronic perturbations are in very good agrccmcnt  wi th  exper imenta l
intensities. }ilcctron impact dissociation of IIz is bclicvcd  to be one of t h c
major m e c h a n i s m s  ]cading  to the observed wide profile of H Lyman-a  (11
Im) from high resolution spectra of Jupiter’s aurora by the Hubblc  Space
Tclcscopc.2  The kinetic energy distribution of H(2p)  atoms resulting from
electron impact dissociation of 111 has been measured. ‘l”hc distribution is
based on the first measurement of the H IJyman-a  (11 la) emission Iinc
Dopp]cr  profile.3  A n a l y s i s  o f  t h e  dcconvolvcd  line p r o f i l e  r e v e a l s  t  h  c
cxistcncc  of a narrow line peak (40 nl~ FWIIM)  and a broad pedestal base
( 2 4 0  nl~  I+’WIIM).  T h e  b a n d  s t r e n g t h s  o f  t h e  e l e c t r o n  cxcitcd
N2 (c 311L,  -11311g ) s e c o n d  p o s i t i v e  systcrn have b~cn measured in th c

middle ultravio]ct. The relative band intensities were used to get a n
improvccl transition p r o b a b i l i t y  m a t r i x .  T h e  cncr~?,y dcpcndcnce of
the (0,0) cross section is reported with analytic  shape function for use
in model calculations. At low energies (1 1-15 cV), the excitation
function showed threshold effects from resonances. Wc report  a
cluantitativc  mcasurcmcnt  of the prcdissociation fraclion  O. 15 t :~45 a t

300 K in [hc N 2 C\ ‘~:1 -- x 1~~ (0,0) band, w i t h  a n  cxpcrimcntal

dclcrmination of rotat ional  l ine strcn:,ths. “~hc coupling of t h c
rotational branches is complicated by hcterogcncous perturbations b y
the  C3 1] I,, and b 11 IV s t a t e s ,  f o r c i n g  s t r o n g  dcpa]-turcs f rom ]{onl  -
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I.ot~don fac tors  and  d i s tor t ing  the  P ,  R b r a n c h e s  of the rotationa]
cnvclopc, obtained at medium resolution.
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